
Contains Nonbinding Recommendations 
Draft – Not for Implementation 

 

Premarket Studies of Implantable 

1 
 

1

Minimally Invasive Glaucoma Surgical 2

(MIGS) Devices 3

______________________________________________________________________________ 4

Draft Guidance for Industry and  5

Food and Drug Administration Staff 6

7

DRAFT GUIDANCE 8

This draft guidance document is being distributed for comment purposes only. 9
10

Document issued on February 11, 2015. 11
12

You should submit comments and suggestions regarding this draft document within 90 days of 13
publication in the Federal Register of the notice announcing the availability of the draft 14
guidance.  Submit electronic comments to http://www.regulations.gov.  Submit written 15
comments to the Division of Dockets Management (HFA-305), Food and Drug Administration, 16
5630 Fishers Lane, rm. 1061, Rockville, MD 20852.  Identify all comments with the docket 17
number listed in the notice of availability that publishes in the Federal Register. 18

19
For questions about this document, contact the Division of Ophthalmic and Ear, Nose, and Throat 20
Devices (DOED) at 301-796-5620.   21

22
23
24

U.S. Department of Health and Human Services 25
Food and Drug Administration 26

Center for Devices and Radiological Health 27
Office of Device Evaluation 28

Division of Ophthalmic and Ear, Nose, and Throat Devices 29
Intraocular and Corneal Implants Branch  30

31
32
33
34
35

36

37

http://www.regulations.gov/


Contains Nonbinding Recommendations 
Draft – Not for Implementation 

 

Preface 

2 
 

38
39

Additional Copies 40
41

Additional copies are available from the Internet.  You may also send an e-mail request to CDRH-42
Guidance@fda.hhs.gov to receive a copy of the guidance. Please use the document number 43
1400049 to identify the guidance you are requesting. 44

45

46

47

48

mailto:CDRH-Guidance@fda.hhs.gov
mailto:CDRH-Guidance@fda.hhs.gov


Contains Nonbinding Recommendations 
Draft – Not for Implementation 

 

Premarket Studies of Implantable 

3 
 

49

Minimally Invasive Glaucoma Surgical 50

(MIGS) Devices 51
52
53

Draft Guidance for Industry and  54

Food and Drug Administration Staff  55

56

This guidance, when finalized, will represent the Food and Drug Administration's (FDA's) 57
current thinking on this topic.  It does not create or confer any rights for or on any person and 58
does not operate to bind FDA or the public.  You can use an alternative approach if the 59
approach satisfies the requirements of the applicable statutes and regulations.  If you want to 60
discuss an alternative approach, contact the FDA staff responsible for implementing this 61
guidance.  If you cannot identify the appropriate FDA staff, call the appropriate number listed 62
on the title page of this guidance.  63

64

I. Introduction 65
66

When finalized, this draft guidance document will recommend non-clinical and clinical studies 67
to support a premarket approval (PMA) for implantable minimally-invasive glaucoma surgical 68
(MIGS) devices. Glaucoma is a progressive condition that damages the optic nerve of the eye, is 69
associated with elevated intraocular pressure, and leads to irreversible vision loss. It is the second 70
leading cause of visual disability and blindness in the world, with 1 in 40 adults over 40 years of 71
age suffering from glaucoma having some visual loss.1,2 Current treatments for glaucoma are 72
designed to reduce the intraocular pressure (IOP). Many options are available to lower the IOP73
including medications, laser treatments, and surgical interventions. Current surgical treatments74
for glaucoma are aimed at reducing intraocular pressure through the reduction of aqueous inflow 75
or the enhancement of aqueous outflow. While trabeculectomy is the standard surgical 76
intervention for glaucoma, it is often reserved for moderate to severe disease. During the past 77
decade, novel medical devices, called MIGS devices, have emerged. These devices are designed 78
to treat less severe glaucoma by enhancing physiological aqueous outflow with an approach that 79
causes minimal ocular trauma.80

81
This guidance represents the Agency’s initial thinking and our recommendations may change as 82
more information becomes available. The Agency strongly encourages manufacturers to engage 83
with CDRH through the Pre-Submission process to obtain more detailed feedback for 84
implantable MIGS devices. For more information on Pre-Submissions, please see “Requests for 85

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
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86
Food and Drug Administration Staff” 87
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocu88
ments/UCM311176.pdf). 89

90
FDA’s guidance documents, including this guidance, do not establish legally enforceable 91
responsibilities. Instead, guidances describe the Agency’s current thinking on a topic and should 92
be viewed only as recommendations, unless specific regulatory or statutory requirements are 93
cited. The use of the word should in Agency guidance means that something is suggested or 94
recommended, but not required.  95

II. Scope 96
97

The recommendations made in this draft guidance are applicable to implantable MIGS devices, a 98
type of Intraocular Pressure Lowering Device (associated with product code OGO) used to lower 99
intraocular pressure using an outflow mechanism with either an ab interno or ab externo 100
approach and associated with little or no scleral dissection and minimal or no conjunctival 101
manipulation.  Intraocular Pressure Lowering Devices are Class III devices and are defined as 102
devices intended to reduce intraocular pressure when implanted in eyes which have not failed 103
conventional medical and surgical treatment. 104

105
The recommendations in this guidance document do not apply to implants used to reduce IOP in 106
the anterior chamber of the eye in patients with neovascular glaucoma or with glaucoma when 107
medical or conventional surgical treatments have failed, associated with product code (KYF) and 108
regulated as class II devices under 21 CFR 886.3920, Aqueous Shunt. 109

III. Definitions  110
111

For purposes of this guidance document, the following definitions apply: 112
113

Glaucoma:  An ophthalmic disease usually characterized by increased intraocular 114
pressure (IOP) resulting in damage to the optic nerve and documented by typical visual 115
field defects. 116

117

Humphrey Visual Field (HVF):  Standard automated test method to measure 118
full extent of the area visible to an eye that is fixating straight ahead and is measured in 119
degrees from fixation. During this test, lights of varying intensities are presented in 120
different parts of the visual field while the subject focuses on one spot. The perception of 121
these lights is charted. 122

123

Hypotony:  An intraocular pressure (IOP) less than 6mm Hg.   124
125

Intraocular Pressure (IOP): Assessment of pressure in the eye with a 126
tonometer.  It is measured in millimeters of mercury (mmHg). 127

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
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128

IOP Lowering Device:  A device intended to reduce IOP when implanted in 129
eyes that have not failed conventional medical and surgical treatment. 130

131

Hypotony Maculopathy:  Abnormality of the macula in the setting of hypotony 132
characterized by optic nerve head swelling, tortuous blood vessels, and chorioretinal 133
folds.  134

135

Glaucoma Hemifield Test:  A particular analysis of the HVF that compares 136
points in the upper field to corresponding points in the lower field and then interprets the 137
results as (a) “outside normal limits” indicating the upper and lower fields are different 138
and may signify glaucoma, (b) borderline, and (c) within normal limits indicating 139
glaucoma may not be present. 140

141

Mean Deviation (MD):  Average of the deviation for each point on the visual 142
field when compared with age-matched controls.   143

144

Minimally-Invasive Glaucoma Surgical (MIGS) Device:  A type of 145
IOP Lowering Device used to lower IOP using an outflow mechanism with either an ab 146
interno or ab externo approach, associated with little or no scleral dissection and minimal 147
or no conjunctival manipulation.  148

149

Ocular Hypertension:  A condition with elevated IOP but no signs of visual 150
field loss or optic nerve damage associated with glaucoma. These subjects are also called 151
“glaucoma suspects.” 152

153

Pattern Deviation (PD) Plot:  This measure from the automated visual field 154
provides information about localized defects by adjusting for generalized visual field loss 155
due to other factors like media opacity (e.g., cataract or a vitreous hemorrhage).   156

157

Washout:  Part of a clinical trial when a subject is asked to stop taking all 158
medications. This can occur prior to initiating the investigational treatment as well as 159
before assessing clinical endpoints.   160

161

IV. Non-Clinical Testing Recommendations 162

All non-clinical testing should be performed on the finished sterilized product that is 163
intended to be marketed.  164

165

A. Biocompatibility Testing   166
167
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168
device), test samples (e.g., coupons) that are representative of the final device 169
may be employed for biocompatibility testing. 170

171
1. Recommended Biocompatibility Tests 172

173
The following tests should be performed as recommended by Bluebook 174
Memorandum G95-1 Use of International Standard ISO-10993, 175
“Biological Evaluation of Medical Devices Part 1: Evaluation and 176
Testing.” 177
(http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/Guid178
anceDocuments/ucm080735.htm).  179
a. Cytotoxicity 180
b. Sensitization 181
c. Ocular irritation 182
d. Systemic toxicity (acute toxicity) 183
e. Sub-chronic toxicity (subacute toxicity) 184
f. Genotoxicity 185
g. Carcinogenicity 186
h. Pyrogens Testing.  If the device contacts blood then material-187

mediated pyrogenicity testing is also recommended. 188
189

In addition, ocular implantation testing should be conducted as outlined in 190
Annex B of the most current, FDA-recognized version of the American 191
National Standards Institute (ANSI) Z80.27 “American National Standard 192
for Ophthalmics – Implantable Glaucoma Devices.” There might be cases 193
(e.g., inflammation) in which the 6-month implantation study 194
recommended in ANSI Z80.27 is not sufficient and longer implantation 195
studies may be needed. 196

197
2. Recommended Physico-Chemical Tests 198

199
a. Test of Extractables and Hydrolytic Stability:  Testing should be 200

conducted as outlined in Annex C of the most recent, FDA-201
recognized version of ISO 11979-5 “Ophthalmic Implants – 202
Intraocular Lenses – Part 5: Biocompatibility.” 203

b. Test of Extractables by Exhaustive Extraction (Annex C of ISO 204
11979-5) 205

c. Leachables (Annex D of ISO 11979-5) 206
d. Insoluble Inorganics (ISO 11979-5) 207

208
3. Bioabsorbable Materials   209

210
This testing should be performed if the material is in situ polymerizing and 211
bioabsorbable. 212

213

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm080735.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm080735.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm080735.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm080735.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm080735.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm080735.htm
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214
time points over the course of polymerization and/or degradation to ensure 215
that starting, intermediate and final degradation products are evaluated. 216
Assessments should continue until the polymer is no longer present in the 217
tissue, or until the biological tissue response is demonstrated to be stable.  218

219
4. Biological Response from Device Mechanical Failure 220

221
For devices incorporating a coating or multiple material components, it is 222
possible that mechanical failure could alter the biological response to the 223
device. For devices with the potential for biological hazard due to 224
mechanical failure, the biocompatibility testing should include testing to 225
address this concern. 226

227
5. Sample Preparation 228

229
For biocompatibility testing using extracts of samples, the extraction 230
should be conducted using both polar (water, physiological saline) and 231
non-polar (sesame oil, cotton oil) extraction vehicles under conditions as 232
described in the most recent, FDA-recognized version of International 233
Organization for Standardization (ISO) 10993-12 “Biological evaluation 234
of medical devices -- Part 12: Sample preparation and reference 235
materials.” For permanently implanted devices, extraction at 37°C for 72 236
hours may not be sufficient to obtain an extract that represents the 237
chemicals that may leach out over the use life of the device. However, in 238
some cases, temperatures over 37°C may result in degradants and 239
toxicities that are not representative of the device. Therefore, a 240
justification for the selected extraction conditions should be provided. 241

242
Extraction should be performed based on surface area of the device. If the 243
area cannot be determined than a mass/volume should be used. The test 244
extract should not be processed (e.g., filtered or centrifuged) and should be 245
used immediately after preparation. 246

247
Extraction in tissue culture media supplemented with serum is acceptable 248
for cytotoxicity testing and should be performed according to the most 249
recent, FDA-recognized version of ISO 10993-5 “Biological evaluation of 250
medical devices -- Part 5: Tests for in vitro cytotoxicity.”  251

252
A scientifically-based rationale for omission of any recommended test should be 253
included with the submission. We recommend that sponsors who do not intend to 254
conduct biocompatibility testing submit a pre-submission to obtain feedback from 255
the Division of Ophthalmic and Ear, Nose, and Throat Devices on the their 256
rationale. For more information on Pre-Submissions, please see “Medical 257
Devices:  The Pre-Submission Program and Meetings with FDA Staff” 258

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm310375.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm310375.htm
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259
GuidanceDocuments/UCM311176.pdf). 260

261

B. Physical and Mechanical Testing 262
263

Device properties should be determined at in situ conditions with the temperature 264
tolerance of ± 2 °C. The precise composition of the solution used should be 265
reported in all cases. FDA recommends that testing be conducted as outlined in 266
Physical and Mechanical Testing of Section 5 of ANSI Z80.27 with the following 267
additions and exceptions. 268

269
1. Validation of Dimensional Tolerances 270

271
(Section 5.4 of ANSI Z80.27) Dimensions for which tolerances are given 272
should be specified in the manufacturer’s design documentation. The 273
sponsor should validate that their production meets their tolerances to 274
appropriate statistical levels. 275

276
2. Surface and Edge Quality 277

278
(Sections 5.2 and 5.3 of ANSI Z80.27) The device should be essentially 279
free from surface defects and all edges should appear smooth when 280
viewed at 10x magnification with a stereo microscope using optimal 281
lighting conditions. Any questionable or critical areas should be viewed at 282
higher magnification. 283

284
3. Structural Integrity 285

286
(Section 5.7 of ANSI Z80.27) The manufacturer should provide evidence 287
that the device can withstand surgical manipulations without failure. An 288
appropriate test method and specification should be established by the 289
manufacturer to ensure that the device does not fail at typical 290
deformations. 291

292
4. Insertion Testing 293

294
The purpose of this testing is to evaluate the integrity of the delivery 295
system and of the delivered device, if the MIGS device is designed to be 296
delivered from an injector system. The injector system should be 297
evaluated following the instructions supplied by the manufacturer and 298
using recommended lubricants and instrumentation. There should be no 299
change in the physical properties of the MIGS device and no damage to 300
the injector system as a result of the delivery. The results should be 301
reported and are acceptable if the physical properties of the MIGS device 302
remain within manufacturing specifications of the product. 303

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
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304
5. Coated Devices 305

306
MIGS devices with surface coatings should conduct testing per Section 307
9.2 of ANSI Z80.27. 308

309
6. Metallic Devices 310

311
MIGS devices manufactured with metallic materials should be evaluated 312
for Magnetic Resonance Imaging (MRI) safety according to “FDA 313
Guidance for Industry and FDA Staff: Establishing Safety and 314
Compatibility of Passive Implants in the Magnetic Resonance (MR) 315
Environment” 316
(http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGui317
dance/GuidanceDocuments/UCM107708.pdf) and for corrosion resistance 318
according to the most recent, FDA-recognized version of ASTM F2129 319
“Standard Test Method for Conducting Cyclic Potentiodynamic 320
Polarization Measurements to Determine the Corrosion Susceptibility of 321
Small Implant Devices.” 322

323

C. Sterility and Package Integrity 324
325

1. Sterilization Method 326
327

The sterilization method should be validated according to one of the 328
following standards: 329

330
a. For moist heat (steam), use the most recent, FDA-recognized 331

version of ANSI/AAMI/ISO 17665-1 “Sterilization of Health Care 332
Products – Moist Heat – Part 1: Requirements for the 333
Development, Validation, and Routine Control of a Sterilization 334
Process for Medical Devices.” 335

b. For ethylene oxide, use the most recent, FDA-recognized version 336
of ISO 11135 “Sterilization of Health Care Products – Ethylene 337
Oxide – Requirements for the Development, Validation, and 338
Routine Control of a Sterilization Process for Medical Devices.” 339

c. For gamma radiation, use the most recent, FDA-recognized version 340
of ANSI/AAMI/ISO 11137-1 “Sterilization of Health Care 341
Products – Radiation – Part 1: Requirements for the Development, 342
Validation, and Routine Control of a Sterilization Process for 343
Medical Devices.” 344

345
2. Ethylene Oxide Sterilant Residues 346

347
If the MIGS device is sterilized via ethylene oxide, then the maximum 348

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM107708.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM107708.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM107708.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM107708.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM107708.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM107708.pdf
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349
quantified and assessed according to the most recent, FDA-recognized 350
version of ISO 10993-7 “Biological evaluation of medical devices – Part 351
7: Ethylene oxide sterilization residuals.” An exhaustive solvent or head 352
space extraction method should be chosen and the amount of residue 353
should conform to those for intraocular lenses. If the extraction is not 354
exhaustive, release criteria should be lowered in proportion to the relative 355
efficiency of the method. 356

357
The residue of ethylene chlorohydrin should not exceed a release of more 358
than 2.0 μg per device per day and not exceed 5.0 μg in total per device. 359

360
3. Bacterial Endotoxins 361

362
The recommended endotoxin limit for MIGS devices is ≤0.2 EU/device. 363
This limit applies to the segment of the device placed in the anterior 364
chamber and the segment(s) contacting the aqueous humor even though 365
the main portion of the device may reside outside the eye. For devices that 366
have a segment that contacts the aqueous humor and the vitreous or 367
posterior segment, please contact the Division. 368

369
4. Package Integrity Testing 370

371
Package integrity testing should be performed regardless of the 372
sterilization method and may consist of a validated whole package 373
physical integrity test in combination with a validated seal integrity test.  374
Examples of whole package physical integrity testing can be found in 375
FDA’s guidance “Container and Closure System Integrity Testing in Lieu 376
of Sterility Testing as a Component of the Stability Protocol for Sterile 377
Products” 378
(http://www.fda.gov/RegulatoryInformation/Guidances/ucm146074.htm) 379
or the most recent, FDA-recognized version of ANSI/AAMI/ISO 11607-1 380
“Packaging for Terminally Sterilized Medical Devices – Part 1: 381
Requirements for Materials, Sterile Barrier Systems and Packaging 382
Systems.”  383

384

D. Shelf Life and Shipping Testing 385
386

1. Development of Shelf Life Protocol 387
388

The protocol for the shelf life study should be developed prior to initiation 389
of the study. If, during the course of the study, a parameter no longer 390
conforms to the manufacturing specifications at two or more time 391
intervals, the maximum shelf-life of the MIGS device under study has 392
been reached at the last conforming measurement point. If a manufacturer 393

http://www.fda.gov/RegulatoryInformation/Guidances/ucm146074.htm
http://www.fda.gov/RegulatoryInformation/Guidances/ucm146074.htm
http://www.fda.gov/RegulatoryInformation/Guidances/ucm146074.htm
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394
finished device lot(s) used in the stability study should undergo the 395
maximum number of sterilization cycles allowed under the manufacturer’s 396
procedures. References to suggested test methods can be found in the most 397
recent, FDA-recognized version of ISO 11979-6 “Ophthalmic Implants – 398
Intraocular Lenses – Part 6: Shelf-life and Transport Stability.” 399

400
2. Real-time Shelf-Life Study 401

402
FDA recommends conducting the following stability and integrity studies: 403

404
a. Product Stability Studies 405

(1) Dimensions 406
(2) Surface and Edge Quality 407
(3) Structural Integrity 408
(4) Pressure/Flow Characterization 409
(5) Insertion Testing 410
(6) Coating Stability, if applicable 411

b. Package Integrity Studies 412
(1) Whole Package Physical Integrity 413
(2) Seal/Closure Integrity 414

415
3. Accelerated Shelf-Life Studies  416

417
These studies are the same as those performed for real-time shelf life 418
studies with the exception of the conditions in which they are performed.   419
It is important that devices to be measured be allowed to equilibrate to the 420
same conditions as at the initial measurements before being tested. The 421
corresponding real-time shelf-life is calculated by multiplying the studied 422
time period by 2(T

a 
- T

o
)/10, where Ta is the accelerated temperature and To is 423

the typical storage temperature (usually room temperature). The maximum 424
acceptable storage temperature is 45°C. While an initial shelf-life can be 425
established with accelerated testing, a confirmatory real-time shelf-life 426
study should be performed. 427

428
4. Transport Stability 429

430
The complete, filled device packages (in their normal transport package) 431
should be able to withstand extremes of the temperature and humidity (as 432
expected in shipping), vibration and being dropped. Both the packaging 433
and the product should be inspected following completion of the pre-test 434
conditioning. The device should be considered to have satisfactorily 435
passed the test if the device is free from physical damage when visually 436
inspected under magnification. The packaging should also continue to 437
provide functional protection to the device. 438

439
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440
a. Legibility of Labeling (empty packages can be used); 441
b. Surface and Edge Quality (sealed packages should be used); 442
c. Seal/Closure Integrity (empty packages can be used); 443
d. Whole Package Physical Integrity (empty packages can be used). 444

V. Clinical Studies 445

446

A. Study Design 447
448

It is strongly recommended that all subjects be followed for a minimum of 12 449
months prior to submission of any premarket application, as discussed at the 450
FDA/AGS Workshop on Supporting Innovation for Safe and Effective Minimally 451
Invasive Glaucoma Surgery, February 26, 2014.  For additional information, refer 452
to the workshop materials and transcript available on FDA’s website at 453
http://www.fda.gov/MedicalDevices/NewsEvents/WorkshopsConferences/ucm38454
2508.htm. For follow-up of less than 24 months, you should provide justification 455
based upon the benefit-risk analysis. For further information on the principal 456
factors FDA considers when making benefit-risk determinations during the 457
premarket review process, please see “Factors to Consider When Making Benefit-458
Risk Determinations in Medical Device Premarket Approvals and De Novo 459
Classifications” 460
(http://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocu461
ments/ucm267829.htm).  If the benefit-risk analysis raises concerns beyond 24 462
months after implantation, longer follow-up may be appropriate. The 463
investigational plan should include the possibility that long-term follow-up (e.g., 464
up to five years) may be necessary. It is recommended that informed consent for 465
up to five years of follow-up is obtained. 466

467

B. Subject Selection Factors 468
469

Subjects included in clinical trials for MIGS devices should have evidence of 470
early or moderate open angle glaucoma, which is defined by the following 471
characteristics. 472

473
1. Humphrey Visual Field (HVF) 474

475
The HVF should be reliable, which is defined as fixation losses, false 476
positives, and false negatives all less than 33%.4  The following 477
characteristics should also be noted on the HVF:  478
a. Visual field defects consistent with glaucomatous optic nerve 479

damage;5 and 480
b. Mean deviation  not worse than -12 dB; and at least one of the 481

following two findings: 482

http://www.fda.gov/MedicalDevices/NewsEvents/WorkshopsConferences/ucm382508.htm
http://www.fda.gov/MedicalDevices/NewsEvents/WorkshopsConferences/ucm382508.htm
http://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm267829.htm
http://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm267829.htm
http://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm267829.htm
http://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm267829.htm
http://www.fda.gov/medicaldevices/deviceregulationandguidance/guidancedocuments/ucm267829.htm
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483
more points in an expected location of the visual field depressed 484
below the 5% level, at least 1 of which is depressed below the 1% 485
level;  486
(2) Glaucoma hemi-field test “outside normal limits.” 487

488
2. Glaucomatous Optic Nerve Damage 489

490
Glaucomatous optic nerve damage as evidenced by any of the following 491
optic disc or retinal nerve fiber layer structural abnormalities: 492

493
a. Diffuse thinning, focal narrowing, or notching of the optic disc 494

rim, especially at the inferior or superior poles with or without disc 495
hemorrhage; 496

b. Localized abnormalities of the peripapillary retinal nerve fiber 497
layer, especially at the inferior or superior poles; or 498

c. Optic disc neural rim asymmetry of the two eyes consistent with 499
loss of neural tissue 500

501
Subjects that should be excluded from clinical trials for MIGS devices include but 502
are not limited to the following: 503

504
1. Subjects who cannot undergo a medication “washout” or who are at high 505
risk for adverse outcomes, including: 506

507
a. Subjects on systemic IOP lowering medications.  508
b. Severe glaucoma defined as mean deviation (MD) of -12.00 to -509

20.00 and at least one of the following: 510
(1) On PD plot, greater than or equal to 75% of points 511

depressed below the 5% level and greater than or equal to 512
50% of points depressed below 1% level; or 513

(2) At least 50% of points within central 5 degrees with 514
sensitivity of < 0dB; or 515

(3) Both hemifields containing greater than 50% of points with 516
sensitivity < 15dB within 5 degrees of fixation. 517

c. End-stage glaucoma defined as glaucoma where the subject is 518
unable to perform HVF using the “worse eye” attributable to a 519
central scotoma from glaucomatous damage OR the “worse eye” 520
visual acuity of 20/200 or less attributable to primary open-angle 521
glaucoma.  The “better eye” may be any stage. 522

d. Fixation-threatening glaucoma: Subjects with visual field defects 523
threatening fixation defined as any (1 or more) point(s) within the 524
central 5° with p value < 5% or worse on PD plot. 525
  526

2. Subjects with ocular hypertension 527
528
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529
angle 530

531
For details of other subject inclusion and exclusion characteristics (e.g., minimal 532
endothelial cell density), please refer to the non-refractory section of ANSI 533
Z80.27 “American National Standard for Ophthalmics – Implantable Glaucoma 534
Devices.” 535

536

C. Effectiveness Endpoints 537
538

1. Washout 539
540

All subjects should undergo a washout period of all IOP-lowering 541
medications prior to surgery to establish a baseline IOP.  In addition, if 542
IOP-lowering medications are re-instituted postoperatively, all subjects 543
should undergo a washout period prior to the time point(s) for data 544
collection used in the effectiveness analyses. 545

546
2. Primary effectiveness 547

548
The recommended primary effectiveness endpoint is the percentage of 549
subjects with reduction of at least 20% (i.e., ≥20%) in mean diurnal IOP 550
from baseline. 6-10  The proposed hypothesis test for the primary 551
effectiveness endpoint should be described in the statistical analysis plan. 552

553
3. Secondary effectiveness 554

555
The recommended secondary effectiveness endpoint is the mean diurnal 556
IOP change from baseline. 557

558
4. Recommended Analyses 559

560
In addition to the analyses described in ANSI Z80.27 “American National 561
Standard for Ophthalmics – Implantable Glaucoma Devices,” FDA 562
recommends the following additional analyses:  563

564
a. Percent Reduction in Mean Diurnal IOP   565

566
The number and percent (e.g., n/N & %) of subjects achieving 567
percent reduction (or increase) in mean diurnal IOP at each annual 568
visit from baseline stratified by the percent change in IOP. This 569
analysis should be presented with and without further stratification 570
by baseline mean diurnal IOP.     571

572
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573
IOP Measurements, and Box-plots of Mean, Range, and 574
Maximum of Diurnal IOP Measurements 575

576
Descriptive statistics should be performed as described in ANSI 577
Z80.27 with additional stratification by baseline mean diurnal IOP. 578
Examples of a box-plot can be found in World Glaucoma 579
Association (WGA) Guidelines on design and reporting of 580
glaucoma trials:  Consensus on definitions of success – Section II 581
General data presentation requirements.11  582

583
c. Fluctuation of IOP Measurements Over Time 584

585
For each subject, we recommend plotting the diurnal IOP 586
measurements (y-axis) versus time of measurements (x-axis) for 587
baseline and each of the postoperative diurnal IOP visits on the 588
same graph using a different symbol for each visit (See examples 589
in Figures 1 and 2).11 If applicable, indicate the number of 590
medications the subject is taking on the plot of each visit. 591
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592
593

d. Change in Number of Medications 594
595

At each postoperative visit, a graphical representation of the 596
number pre-operative (before washout, when applicable) on the x-597
axis versus post-operative IOP-lowering medications (counting 598
combination drops as separate medications) on the y-axis should 599
be made. An example of such a graphical representation is 600
presented below in Figure 3. The size of each bubble represents the 601
number of subjects. 602

603
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604
605

e. Assessment of Balance in Baseline Variables 606
607

For all studies, we recommend checking for imbalances in baseline 608
variables among the arms of the trial that may affect the outcome 609
(e.g., baseline IOP, age, race, gender, number of medications at 610
screening, etc.). 611

612

D. Safety Outcomes 613
614

1. The adverse events and device malfunctions for MIGS devices are listed 615
in ANSI Z80.27. The definition of each adverse event should specify the 616
grade or severity, the degree of involvement of the anatomical structure, 617
the timing, and the duration of the event, as applicable, in order to 618
distinguish findings that should be reported as “adverse events” from those 619
observations that should be routinely recorded. Case report forms should 620
include a forced-choice method of recording listed adverse events as well 621
as a method of recording other adverse events not listed. 622

623
2. We recommend that hypotony be classified as an early (i.e., at 2 weeks or 624

less following surgery) or late (i.e., more than 2 weeks after surgery) 625
adverse event if it occurs with at least one of the following conditions: 626

627
a. Flat anterior chamber requiring anterior chamber reformation 628
b. Corneal folds  629
c. Choroidal effusions requiring surgical drainage  630



Contains Nonbinding Recommendations 
Draft – Not for Implementation 

 
d. Suprachoroidal hemorrhage 

18 
 

631
e. Fluctuating visual acuity 632
f. Maculopathy   633
g. Irregular corneal astigmatism 634
h. Mild glaucoma 635

636
3. Substantial visual field loss, compared to baseline preoperative loss, 637

should be defined as at least three, reproducible test points flagged as 638
significantly (e.g., p<0.05) progressing at the same locations in pattern 639
deviation-based Glaucoma Change Probability Maps.12,13 640

641
4. Chronic anterior uveitis should be defined as inflammation of grade 1+ or 642

worse persisting for more than 3 months post-operatively or that recurs 643
less than three months after discontinuing treatment.14   644
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